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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The melting Zn-aluminum-Mg system alloy-plating steel materials characterized by forming 
in the front face of substrate steel the plating layer in which 0.005 to aluminum:30.0 mass %, 0.5 to 
Mg:10.0 mass %, and the remainder have the presentation of Zn substantially through the alloy layer 
which consists of one sort of Fe2aluminum5 intermetallic compound and FeA13 intermetallic 
compound, or two sorts. 

[Claim 2] The melting Zn-aluminum-Mg system alloy-plating steel materials according to claim 1 with 
which an alloy layer contains a Fe-Zn system intermetallic compound and/or a Fe-Zn-aluminum system 
amorphous compound further. 

[Claim 3] The melting Zn-aluminum-Mg system alloy-plating steel materials according to claim 1 or 2 
with which a plating layer contains one sort of 0.005 to nickel:2.0 mass %, 0.005 to Cu:1.0 mass %, 
0.005 to Co:1.0 mass %, 0.005 to Mn:1.0 mass %, 0.005 to Cr:1.0 mass %, 0.005 to Mo:1.0 mass %, 
V:0.005 to 1.0 mass %, and W:0.005 - 1.0 mass %, or two sorts or more further. 
[Claim 4] claims 1-3 in which a plating layer contains one sort of calcium, Na, Li, K, Sr, Ba, Be, Y and 
Zr of further 0.005 - 0.5 mass %, and a misch metal, or two sorts or more - melting Zn-aluminum-Mg 
system alloy-plating steel materials given in any they are. 

[Claim 5] claims 1-4 in which a plating layer contains one sort of 0.001 to Ti:0.1 mass %, and B:0.001 - 
0.045 mass %, or two sorts further - melting Zn-aluminum-Mg system alloy-plating steel materials 
given in any they are. 

[Claim 6] claims 1-5 in which a plating layer contains Si:0.005 - 2.0 mass % further ~ the melting Zn- 
aluminum-Mg system alloy-plating steel materials of any or a publication. 

[Claim 7] claims 1-6 which have the structure to which the plating layer entered the clearance between 
alloy layers, and one sort of Fe2aluminum5 intermetallic compound, FeA13 intermetallic compound, a 
Fe-Zn system intermetallic compound, and a Fe-Zn-aluminum system amorphous compound or two 
sorts are distributing in the plating layer - melting Zn-aluminum-Mg system alloy-plating steel 
materials given in any they are. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the melting Zn-aluminum-Mg system alloy-plating 
steel materials with which the hot-dipping layer which was excellent in corrosion resistance in the steel 
materials fabricated by the predetermined configuration by the approach immersed in a hot-dipping bath 
was formed. 
[0002] 

[Description of the Prior Art] In the steel materials used for the application put to a severe corrosion 
ambient atmosphere as the structure material and the various metallic ornaments construction, 
engineering works, a road, for agriculture, etc., after being fabricated by the predetermined 
configuration, hot dip zincing is usually given. There are many applications from which dozens of years 
of life is expected in a general environment, and since it is hard to give endurance by the galvanization 
over a long period of time, the plating steel materials which did 55 mass % addition of aluminum are 
also partly used for the plating layer. It is necessary to raise plating temperature at about 600 degrees C 
for formation of the plating layer which contains 55 mass % and aluminum so much. However, in order 
that promotion of deformation and quality-of-the-material degradation of steel materials by the thermal 
strain may actualize with the rise of plating temperature, application to the large-sized structure is 
difficult, and constraint joins the application of aluminum-Zn plating steel materials 55%. 
[0003] Plating temperature can control the rise of plating temperature by lessening aluminum content 
contained in a plating layer. The plating layer containing aluminum of 5 mass % extent can actually be 
formed at the plating temperature of about 450 degrees C. However, although Zn-5%aluminum plating 
shows the corrosion resistance which was excellent as compared with the galvanization, it is inadequate 
in response to the demand of maintenance-free-izing for dozens of years etc. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, this invention person etc. introduced that 
corrosion resistance was improved remarkably by the header, JP, 10-226865, A, JP,10-306357,A, etc., 
when adding aluminum of the specified quantity, and Mg in a hot-dip-zincing layer. It has the metal 
texture where a primary phase aluminum phase or a primary phase aluminum phase, and Zn single phase 
were intermingled in the matrix of an aluminum/Zn/Zn2Mg ternary eutectic organization, aluminum and 
Mg become a precise poorly soluble corrosion product, and a plating layer works as barrier to the 
corrosive ion which invades from the outside. Therefore, the corrosion resistance excellent also in the 
bottom of the paint film the section with a paint film crack and near the amputation stump side is 
presented as well as the corrosion resistance of a flat part. 

[0005] The developed melting Zn-aluminum-Mg system alloy-plating steel plate is premised on 
manufacture in continuation hot-dipping Rhine, and the thickness of the alloy layer produced in the 
interface of a plating layer / substrate steel can stop at 1 micro or less, and cannot grow up an alloy layer 
thickly. However, for the application put to cruel corrosive environment, the case where life sufficient in 
just a melting Zn-aluminum-Mg system alloy-plating layer is not acquired is expected, and to grow up a 
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corrosion resistance good alloy layer into the interface of a plating layer / substrate steel thickly 

depending on an application is desired. 

[0006] 

[Means for Solving the Problem] By being thought out in order to meet such a demand, and making the 
alloy layer which contains Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound in 
the interface of substrate steel and a melting Zn-aluminum-Mg system alloy-plating layer intervene, this 
invention can be manufactured also by the immersion coating method without the need of raising plating 
temperature, and aims at offering melting Zn-aluminum-Mg system alloy-plating steel materials with the 
high corrosion resistance which exceeds aluminum-Zn plating steel materials 55%. 
[0007] The melting Zn-aluminum-Mg system alloy-plating steel materials of this invention are 
characterized by forming in the front face of substrate steel the plating layer in which 0.005 to 
aluminum:30.0 mass %, 0.5 to Mg:10.0 mass %, and the remainder have the presentation of Zn 
substantially through the alloy layer which consists of one sort of Fe2aluminum5 intermetallic 
compound and FeA13 intermetallic compound, or two sorts in order to attain the purpose. An alloy layer 
can contain a Fe-Zn system intermetallic compound and/or a Fe-Zn-aluminum system amorphous 
compound further. A plating layer has the desirable structure which enters the clearance between alloy 
layers and one sort of Fe2aluminum5 intermetallic compound, FeA13 intermetallic compound, a Fe-Zn 
system intermetallic compound, and a Fe-Zn-aluminum system amorphous compound or two sorts are 
distributing. 

[0008] A plating layer Furthermore, nickel: 0.005 to 2.0 mass %, Cu: One sort or two sorts or more of 
0.005 to 1.0 mass %, 6.005 to Co: 1.0 mass %, 0.005 to Mn:1.0 mass %, 0.005 to Cr:1.0 mass %, 0.005 
to Mo: 1.0 mass %, V:0.005 to 1.0 mass %, and W:0.005 - 1.0 mass %, One sort or two sorts or more of 
calcium, Na, Li, K, Sr, Ba, Be, Y and Zr of 0.005 - 0.5 mass %, and a misch metal, Ti: One sort of 0.001 
to 0.1 mass %, and B:0.001 - 0.045 mass % or two sorts, and/or Si:0.005 - 2.0 mass % can be included. 
[0009] 

[Function] The presentation of a plating layer is specified with 0.005 to aluminum:30.0 mass %, and 0.5 
to Mg:10.0 mass %, the remainder is substantially specified with Zn, and the alloy layer which consists 
of one sort of Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound or two sorts is 
generating the melting Zn-aluminum-Mg system alloy-plating steel materials according to this invention 
to the interface of a plating layer / substrate steel. In a melting Zn-aluminum-Mg system alloy plating, if 
the intermetallic compound of Fe2aluminum5 and FeA13 grade generates to the interface of a plating 
layer / substrate steel, as for Mg which hardly dissolves to an intermetallic compound, Mg concentration 
of penetration and a plating layer will rise locally in a surrounding plating layer. Consequently, the field 
where Mg concentration is higher than a plating layer is formed in the perimeter of an alloy layer, and 
the corrosion resistance of this part improves. Moreover, the melting point of the perimeter of an alloy 
layer falls with the rise of Mg concentration, and time amount until the hot-dipping metal adhering to 
the steel materials pulled up from the plating bath solidifies completely becomes long. 
[0010] That the time amount to the full coagulation of a hot-dipping metal becomes long has big effect 
on generation and growth of an alloy layer as compared with continuation hot-dipping Rhine which 
sends a steel strip into a hot-dipping bath continuously, and carries out hot dipping to it by the DOBU 
**** method for being immersed and pulling up steel materials to a hot-dipping bath. That is, by the 
DOBU **** method, the time amount in contact with a hot-dipping metal is comparatively long, and a 
plating negative is in the environment where an alloy layer tends to generate and grow. And since the 
perimeter of an alloy layer which carried out melting point lowering by the rise of Mg concentration is 
comparatively maintained by a melting condition or the half-coagulation condition over long duration, 
generation and growth of an alloy layer are promoted. Thus, when utilizing the advantage peculiar to a 
melting Zn-aluminum-Mg system alloy plating and combining with the DOBU **** method, it becomes 
possible to grow up a corrosion resistance good alloy layer into the interface of a plating layer / substrate 
steel thickly. Moreover, since the melting point of the perimeter of an alloy layer descends by the rise of 
Mg concentration, in order to obtain the Fe-aluminum alloy layer of the same thickness as compared 
with other hot dipping, it is not necessary to raise bath temperature, and the immersion time amount to a 
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plating bath can also be shortened. 
[0011] 

[Embodiment of the Invention] Mg contained in a plating layer serves as a Mg content Zn system 
corrosion product with very strong protection nature, forms a protective film in the surface of a plating 
layer, and delays the corrosion of the plating layer itself remarkably. Incidentally, with the galvanization 
steel materials which do not contain Mg, the zinc oxide which does not have protection nature with 
advance of corrosion generates, and corrosion further becomes easy to advance. Such corrosion 
depressor effect becomes remarkable by Mg content more than 0.5 mass %, and is saturated with 10.0 
mass %. A part is incorporated by Zn system corrosion product with Mg, and aluminum in a plating 
layer raises the protection ability of a corrosion product like Mg, and makes corrosion of the plating 
layer itself late. Furthermore, a part of aluminum forms a Zn-aluminum system corrosion product. A Zn- 
aluminum system corrosion product is very stable, exists in the surface of a plating layer, and raises 
endurance over a long period of time. Such effectiveness becomes remarkable by aluminum content 
more than 0.005 mass %. aluminum content of the excessive amount exceeding 30 mass % needs the 

^ rise of plating temperature, and it becomes impossible however, to apply a immersion coating method. 
[0012] In the interface of a plating layer / substrate steel, the alloy layer which consists of one sort of 
Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound or two sorts is generating. 
Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound are dissolving Zn, and may 
contain a Fe-Zn system intermetallic compound and a Fe-Zn-aluminum system amorphous compound. 
Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound are excellent in corrosion 
resistance as compared with the Fe-Zn system intermetallic compound currently generated to 
galvanization steel materials, and generate aluminum Rich's corrosion product in a corrosion process. 
The generated corrosion product serves as barrier and delays the corrosion of a plating layer and 
substrate steel remarkably. Although it is reported that the corrosion resistance which was very excellent 
in the conventional aluminum plating steel plate when amorphous aluminum system corrosion product 
generated is discovered, aluminum Rich's corrosion product generated by the corrosion reaction of 
Fe2aluminum5 intermetallic compound and FeA13 intermetallic compound is also imagined to be what 
presents an operation similar to the amorphous aluminum system corrosion product seen with aluminum 

v_.plating. 

[0013] even if the Fe-Zn system intermetallic compound and the Fe-Zn-aluminum system amorphous 
compound are contained in the alloy layer - aluminum - there is no change fundamental to the 
corrosion behavior which a rich corrosion product generates, and the outstanding corrosion resistance is 
maintained. The corrosion resistance which does not have a change fundamental to corrosion behavior 
and was excellent also in the structure which the structure to which the plating layer entered the 
clearance between alloy layers, Fe2aluminum5 intermetallic compound, FeA13 intermetallic compound, 
a Fe-Zn system intermetallic compound, a Fe-Zn-aluminum system amorphous compound, etc. 
distributed in the plating layer is maintained. 

[0014] When making a corrosion resistance good alloy layer form, it is desirable to hold a plating bath 
in a 450-570-degree C temperature region. Especially, if a plating bath is held in a 470-570-degree C 
temperature region, compaction of immersion time amount will also be achieved. However, depending 
on the component and presentation of the steel materials which are plating negatives, an alloy layer may 
carry out abnormality development in a 450-570-degree C temperature region, and surface discontinuity, 
such as YAKE, may occur. In such a case, the plating conditions which managed immersion time 
amount severely at low temperature comparatively are adopted. 

[0015] If alloy contents other than aluminum and Zn are included in a plating layer, general corrosion 
resistance will improve further and thickness equalization of after [ paint ] corrosion resistance, a surface 
appearance, and a plating layer etc. will be attained. For example, if one sort of nickel, Cu, Co, Mn, Cr, 
Mo, V, and W or two sorts or more are added, the passivation inclination of the oxide film generated on 
the front face of a plating layer will be promoted, and the corrosion reaction under a paint film will be 
suppressed. Moreover, minute irregularity is formed in the front face of a plating layer, and the paint 
film adhesion by the anchor effect also improves. The improvement effect of the corrosion resistance 
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after paint is seen by adding nickel, Cu, Co, Mn, Cr, Mo, V, and W more than 0.005 mass %. However, 
since superfluous addition will cause degradation of the workability fall by dross generating etc., and 
appearance quality, an upper limit is set as nickel:2.0 mass %, Cu:1.0 mass %, Co: 1.0 mass %, Mn:1.0 
mass %, Cr:L0 mass %, Mo: 1.0 mass %, V:1.0 mass %, and W:1.0 mass %, respectively. 
[0016] If one sort of calcium, Na, Li, K, Sr, Ba, Be, Y, Zr, and a misch metal or two sorts or more are 
added, formation of Mg system oxide film generated on the front face of a plating layer will be 
controlled moderately, there will be no generating of a wrinkle pattern, and the surface appearance of a 
plating layer will be improved. A wrinkle pattern is followed on the plating metal of a half-melting 
condition hanging down, and falling, and although it seems to generate when tension joins Mg system 
oxide film currently generated on the front face of a plating layer, it is controlled by adding calcium, Na, 
Li, K, Sr, Ba, Be, Y and Zr with a comparatively high oxygen affinity, a misch metal, etc. Although the 
operation of calcium, Na, Li, K, Sr, Ba, Be, Y, Zr, and a misch metal exerted on generating control of a 
wrinkle pattern and an improvement of a surface appearance becomes remarkable above addition 0.005 
mass %, it is saturated with 0.5 mass %. 

[0017] When the plating layer containing Zn and Mg solidifies, Znl lMg2 phase and a Zn2Mg phase 
crystallize, but Znl lMg2 phase will serve as a cause which degrades appearance quality that it is easy to 
carry out a black discoloration color, if it is left after plating. Although the corrosion product generated 
by the preferential corrosion of Znl lMg2 phase is the cause, if a black discoloration color adds Ti of 
optimum dose, and/or B in a plating layer, generation of a surface appearance and Znl lMg2 phase 
which has a bad influence on corrosion resistance will be controlled. The Zn-Mg system intermetallic 
compound crystallized in a plating layer is substantially made only into a Zn2Mg phase by addition of 
Ti and B. Generation of Znl lMg2 phase is controlled by Ti more than 0.001 mass %, or B addition. 
However, if B exceeding Ti exceeding 0.1 mass % or 0.045 mass % is added, sludges, such as a Ti- 
aluminum system, a Ti-B system, and an aluminum-B system, will generate and grow into a plating 
layer, irregularity (BUTSU) will arise in a plating layer, and an appearance will become easy to 
deteriorate. 

[0018] Si addition controls growth of Fe2aluminum5 intermetallic compound and FeAB intermetallic 
compound, and its thickness is effective in generation and growth of a uniform alloy layer. Moreover, it 
is stopped by Si addition that Fe2aluminum5 intermetallic compound and FeAB intermetallic compound 
grow up to be even the surface of a plating layer locally, and generating of the surface discontinuity 
called YAKE is controlled. Although such effectiveness is acquired by Si addition more than 0.005 mass 
%, if Si of the excessive amount exceeding 2.0 mass % is added, it will become easy to generate dross in 
a hot-dipping bath. 
[0019] 

[Example 1] T he welded steel pipe wa s immersed in the hot-dipping bath (bath temperature: 450-550 
degrees C) witlTvarious presentations for 30 to 300 seconds, and the plating steel materials with which 
plating coating weight was unified into the range of 450 - 470 g/m2 were manufactured. Each piece of a 
plating steel-materials blank test is started, and it is JIS. The salt spray test specified to Z2371 was 
presented. After continuing a salt fog for 100 hours, the corrosion weight loss of the enveloping layer 
currently formed in the test piece front face was measured, and the corrosion rate was computed from 
the measurement result. The test numbers 1-27 with which are satisfied of the conditions which the alloy 
layer and the plating layer presentation specified by this invention were excellent in corrosion resistance 
as compared with the conventional galvanization article (test number 28) or the Zn-5%aluminum plating 
article (test number 29) so that the test result of Table 1 might see. Moreover, without corrosion 
resistance falling, even if it added Si, Ti, and B in the plating layer, the surface appearance has been 
improved and plating steel materials without surface discontinuity were obtained. 
[0020] 
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[0021] 

[Example 2] Except for plating layer presentations differing, the plating steel materials with which the 
alloy layer and the melting Zn-aluminum-Mg system alloy-plating layer were formed like the example 1 
were manufactured by the immersion coating method. About each obtained plating steel materials, the 
corrosion rate was measured by the same salt spray test as an example 1, and nakedness corrosion 
resistance was judged. from measured value. Moreover, after degreasing plating steel materials with a 
meta-crane, paint pretreatment of surface control and phosphoric-acid zinc processing was performed, 
and after applying acrylic lacquer by bar coater and drying it for 10 minutes in ordinary temperature, the 
paint film of 30 micrometers of desiccation thickness was formed by the ability being burned at 160 
degrees C for 20 minutes. After putting the notch which reaches a ferrite into die test piece after paint, 
the combined-cycle corrosion test of salt fog (35-degree-C, 5%NaCl) 2-hour -> desiccation (60-degree- 
C, 30%RH) 4-hour -> humidity (50-degree-C, 95%RH) 2 hours was presented. And the maximum 
blistering width of face of the scratch section was measured after the combined-cycle trial of 500 hours, 
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and the corrosion resistance after paint was judged from measured value. 

[0022] The test numbers 1-42 with which are satisfied of the conditions which the alloy layer and the 
plating layer presentation specified by this invention were excellent in nakedness corrosion resistance as 
compared with the conventional galvanization article (test number 43) or the Zn-5%aluminum plating 
article (test number 44) so that clearly from the table 2 showing results of an investigation. Even if it 
compared nakedness corrosion resistance with the plating layer which does not contain nickel, Cu, Co, 
Mn, Cr, Mo, V, and W, it was equal. Each corrosion resistance after paint was also as small as 0.4mm or 
less, and the maximum blistering width of face was superior to the conventional galvanization article 
(test number 43) or the Zn-5%aluminum plating article (test number 44). 



No. 








(mm) 


I 


I 




N 


Zn 


Al 


Mg 




i 


O 


o 






a 


6.1 


3.0 


Ni:0.02 


0 014 




2 


O 


o 






a 


6.1 


3.0 


Cutt.02 


0.013 


0.4 


3 


o 


o 






a 


6.1 


3.0 


Co:0.O2 


0.016 


0.4 


4 


o 


o 






a 


6,1 


3.0 


Mn:0.02 


0.016 


0.4 


5 


o 


o 






a 


6.1 


3.0 


Cr:0.02 


0.014 


0.4 


6 


o 


o 






a 


6.1 


3.0 


Mo:0.02 


0.014 


0.4 


7 


o 


o 






a 


6.1 


3.0 


V0.02 


0.016 


0.4 


8 


o 


o 






a 


6.1 


3.0 


W:0.02 


0.016 


0.4 


9 


o 


o 






a 


6.1 


3.0 


8i:0.02,Ni:0.02 


0.016 


0.4 


10 


o 


o 






a 


6.1 


3.0 


Si:0.02,Cu:0.01 


0.014 


0.4 


11 


o 


o 






a 


6.1 


3.0 


Si:o.02,Co:0.01 


0.013 


0.4 


12 


o 


o 






a 


6.1 


3.0 


Tl:0.02 > B : 0.01 l Ni:0.02 


0.015 


0.4 


13 


o 


o 






a 


6.1 


3.0 


Ti:0.02,B:0.01,Mn:0.01 


0.016 


0.4 


14 


o 


o 






a 


6.1 


3.0 


TC0.02,B : 0.01 l Cr^).01 


0.016 


0.4 


16 


o 


o 


o 




a 


7.2 


3.5 


Ni:0.2 


0.014 


0.3 



No. 






(g/mVB*) 


(mm) 


I 


n 


III 


If 


Zn 


Al 


Mg 




16 


O 


o 


o 




a 


7.2 


3.6 


Cu:0.2 


0.013 


0.4 


17 


O 


o 


o 




a 


7.2 


3.6 


Co:0.2 


0.016 


0.3 


18 


O 


o 


o 




a 


7.2 


3.5 


Mn:0.2 


0.014 


0.4 


19 


O 


o 


o 




a 


7.2 


3.5 


Cr:0.2 


0.015 


0.3 


20 


O 


o 


o 




a 


6.1 


3.0 


Mo-0.2 


0.015 


0.4 


21 


O 


o 


o 




a 


6.1 


3.0 


V»0.2 


0.014 


0.4 


22 


O 


o 


o 




a 


6.1 


3.0 


W::0.2 


0.016 


0.4 


23 


O 


o 


o 




a 


7.2 


3.5 


Si:0.04,Ni:0.4 


0.014 


0.3 


24 


o 


o 


o 




a 


7.2 


3.5 


Si:0.05,Cu:0.06 


0.016 


0.4 


26 


o 


o 


o 




a 


7.2 


3.5 


Si:0.06,Co^.l5 


0.013 


0.4 


26 


o 


o 


o 




a 


6.1 


3.0 


Ti:0.02 > B : 0.01,Ni:0.5 


0.016 


0.4 


27 


o 


o 


o 




a 


6.1 


3.0 


Ti:0.02 ( B:0.01,Mn:0.5 


0.016 


0.8 


26 


o 


o 


o 




a 


6.1 


3.0 


TV0.02,B:0.01 p Cr:0.5 


0.014 


0.3 


29 


o 








a 


11.9 


3.1 


Ni:0.2 


0.011 


0.4 


30 




o 






a 


11.9 


8.1 


Cu:0.7 


0.012 


0.3 
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No. 












8bfc»h« 


I 


n 


m 


V 


Zn 


Al 


Mg 


at AS. 


fix/™ 2 XB*) 


(mm) 


31 


O 


o 


— 


— 


ft 


11.9 


3.1 


Co:0.5 


0.011 


0.3 


82 


0 


o 


- 


— 


ft 


11.9 


3.1 


SiK).3,Mn:0.3 


0.012 


0.3 


S3 


o 


o 


- 


— 


ft 


11.9 


8.1 


Ti:0.02,B : 0.01,Cr:0.4 


0.011 


0.3 j 


84 


- 


o 


- 


— 


ft 


0.8 


2.8 


Ni:0.01 


0.033 


0.4 


35 


- 


o 


- 


o 


ft 


0.8 


2.6 


Cu:0.04 


0.033 


0.4 


36 


- 


o 


o 


o 


ft 


0.8 


2.8 


Co:0.02 


0.036 


0.4 


87 


- 


o 


— 


o 


ft 


0.8 


2.8 


Mn:0.06 


0.034 


0.4 


38 


o 


— 


— 


— 


ft 


27 


3.5 


81:1.6,01:0.07 


0.013 


0.4 


39 




o 






ft 


27 


3.5 


Si:i.6,Ni:0.015 


0.011 


0.4 


40 


o 


o 








27 


3.5 


Si.l.5,Cu-0.U25 


0.012 


0.4 


41 


o 


o 


o 




s 


27 


3.5 


Si:l.5,Co:0.04 


0.014 


0.4 


42 


o 


o 


o 


o 


s 


27 


3.5 


Si:i.6,Mn:0.03 


0.013 


0.4 


43 








o 


s 


0.002 




Pb:0.8 


1.1 


1.5 


44 


o 


o 






a 


6.1 






0.12 


0.9 



[0024] 

[Example 3] Except for plating layer presentations differing, the plating steel pipe with which the alloy 
layer and the melting Zn-aluminum-Mg system alloy-plating layer were formed like the example 1 was 
manufactured by the immersion coating method. Each obtained plating steel materials were asked for 
the same salt fog trial trial as an example 1, and the corrosion rate. Moreover, the appearance was 
evaluated, having carried out visual observation of the appearance of each plating steel materials, and 
having used as O that by which ** and a wrinkle were not detected in what the partial wrinkle has 
generated on the plating layer front face. 

[0025] The test numbers 1-36 with which are satisfied of the conditions which the alloy layer and the 
plating layer presentation specified by this invention were excellent in nakedness corrosion resistance as 
compared with the conventional galvanization article (test number 37) or the Zn-5%aluminum plating 
article (test number 38) so that the results of an investigation of Table 3 might see. Even if it compared 
nakedness corrosion resistance with the plating layer which does not contain calcium, Na, Li, K, Sr, Ba, 
Be, Y, Zr, and a misch metal, it was equal, in the result of appearance observation, a wrinkle pattern 
observes as compared with the plating layer (test numbers 39-42) which does not contain calcium, Na, 
Li, K, Sr, Ba, Be, Y, Zr, and a misch metal — not having - a good front face - description was 
presented. 
[0026] 
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No. 








oD 


a ma 








I 


D 


1 


N 


Zn 


Al 


Mg 






1 


O 


O 


- 


- 


a 




6.1 


3.0 


Ca:0.01 


0.013 


o 


2 


O 


O 


- 


- 


a 




6.1 


3.0 


* y i/D.* */V:0.01 


0.014 


o 


8 


O 


o 


- 


- 


a 




6.1 


3.0 


Li: 0.01 


0.014 


o 


4 


O 


o 


- 


- 


a 


6.1 


3.0 


K:0.01 


0.015 


o 


6 


O 


o 


- 


- 


a 




6.1 


3.0 


Sr:0.01 


0.014 


o 


6 


O 


0 


- 


. - 


a 




6.1 


3.0 


Si:0.02,Ba*0.01 


0.014 


o 


7 


O 


o 


- 


- 


a 




6.1 


3.0 




Si:0.02,Be:0.01 


0.015 


0 


8 


O 


o 


- 


- 


a 




6.1 


3.0 




Si:0.02,V0.01 


0.013 


O | 


9 


O 


o 






a 




6.1 


3.0 




Ti:a02 t B : 0.01,Na:0.01 


0.014 


o 


10 


O 


o 






a 




6.1 


3.0 




Ti:0.02,B : 0.01,Zr:0.01 


0.015 


o 


11 


O 


0 






a 




6.1 


3.0 




TiU.O^Btt.O^Srro.Ol 


0.016 


0 


12 


O 


o 


o 




a 




7.2 


3.6 




Zr:0.2 


0.014 


o 


13 


O 


o 


o 




a 




7.2 


3.5 






0.014 


o 


14 


o 


0 


0 




a 




7.2 


3.5 




Na:0.2 


0.016 


o 


15 


o 


0 


o 




a 




7.2 


3.5 




Y0.2 


0.013 


o 




$3 : 6-&JI. 


ft-: 


» twi 


as 










No. 










-> 














I 


n 


11 


y 


Zn 


Al 


Mg 




(g/mVKf) 






16 


0 


o 


o 




a 




7.2 


3.5 


Be4.2 


0.016 


o 




17 


0 


o 


o 




a 




7.2 


3.6 


Si:0.04,Ca:0.4 


0.013 


o 




18 


0 


o 


o 




a 




7.2 


3.6 


Si:0.06,Na:0.2 


0.015 


o 




19 


O 


o 


o 




a 




7.2 


3.6 


Si:0.06,Li:0.2 


0.014 


o 




20 


O 


o 


o 




a 




6.1 


3.0 


Ti:0.02,B ; 0.01,K:0.4 


0.015 


o 




21 


O 


o 


o 




a 




6.1 


3.0 


Ti:0.02,B:0.01,Sr:0.4 


0.016 


o 




22 


O 


o 


o 




a 




6.1 


3.0 


TCO.O^B^.Ol^O.S 


0.015 


0 




28 


O 








a 


11.9 


3.1 


Na:0.2 


0.011 


o 




24 




o 






a 


11.9 


3.1 


Ca-0.8 


0.011 


o 




25 


O 


o 






a 


11.9 


3.1 


Sr:0.4 


0.011 


o 




26 


0 


0 






a 


11.9 


3.1 


Si4.3,Zr:0.3 


0.011 


o 




27 


O 


o 






a 


11.9 


3.1 


TiK).02 f B : 0.01 t Li:0.4 


0.012 


o 




28 




o 






a 




0.8 


2.8 


Na:0.007 


0.034 


o 




29 




o 


o 




a 




0.8 


2.8 


Ca:0.007 


0.034 


0 




30 


0 


o 


0 


o 


a 


0.8 


2.8 


Sr:0.008 


0.035 


o 
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?** 


(©*%) 






MO. 


i 


II 




y 


Zn 


Al 


Mg 






/nKBTP 


31 


_ 


0 


— 


o 


& 


0.8 


2.6 


ZrU.006 


0.033 


0 


32 


0 


— 


— 


— 


m 


27 


3.5 


Si:i.5 f Sr:0.07 


0.012 


O 


33 


— 


o 


— 


— 


& 


27 


3.6 


Si:i.6,Zr:0.07 


0.012 


O 


34 


o 


o 


— 


— 


& 


27 


3.5 


Si:l.6,V0.025 


0.013 


O 


35 


o 


o 


o 


— 


m 


27 


3.5 


Si:i.5,Ca:0.04 


0.012 


o 


36 


o 


o 


o 


o 




27 


3.5 


Si:i.5 r Na:0.03 


0.012 


o 


37 


- 


— 


- 


o 


m 


0.002 




Pb:0.8 


1.1 


o 


38 


o 


o 






& 


5.1 


- 


- 


0.12 


o 


39 


o 


o 






& 


6.1 


3.0 




0.014 


A 


40 


0 


o 






s 


11.9 


3.1 




0.012 


A 


41 


0 


0 








0.8 


2.8 




0.033 


A 


42 


o 


o 






« 


27 


3.5 


8i:i.5 


0.012 


A 



MH®Mft*ft I tt FeAl 3 _rJBWH_£4&, H » ^S(Sfl:^«. llltt Fe-Zn-Al 



[0027] 

[Effect of the Invention] As explained above, the melting Zn-aluminum-Mg system alloy-plating steel 
materials of this invention present the outstanding corrosion resistance, without needing high plating 
temperature like Zn-55%aluminum plating, since the melting Zn-aluminum-Mg system alloy-plating 
layer of a specific presentation is formed through the alloy layer containing Fe2aluminum5 intermetallic 
compound and/or FeA13 intermetallic compound which were generated to the interface of a plating 
layer / substrate steel. Moreover, the corrosion resistance after paint is improved by addition of nickel, 
Cu, Co, Mn, Cr, Mo, V, and W, and an appearance is improved by addition of calcium, Na, Li, K, Sr, 
Ba, Be, Y, Zr, and a misch metal. Such an advantage is utilized and the plating steel materials suitable 
for the steel materials and the various metallic ornaments construction, engineering works, a road, for 
agriculture, etc. are offered by the immersion coating method immersed in a hot-dipping bath in the 
ferrous material fabricated in the predetermined configuration. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



2/17/06 



mn*m®mt (jp> (12) ^ 1 H It ^ i (a) (nmmm&mm 

#|§2002-332555 
(P2002 -332555A) 
(43)&WB ¥«14^11fi22B (2002. 11.22) 



(51) IntCl. 7 
C 2 3 C 2/06 
C2 2C 18/00 
18/02 
18/04 



FI 

C 2 3 C 2/06 
C2 2C 18/00 
18/02 
18/04 



4KO 2 7 



mimo&i ol (4 9D 





&K2001 - 143093( P2001 - 143093) 


(71)ttiBA 


000004581 










(22)fflBB 


¥f£l34p 5 £ 140 (2001. 5. 14) 




JKKI5=f «BEyL©ft 3 Tl 4 S 1 # 






(72)«#£ 
























(72)I»B# 
























(74) ttlA 


100092392 








#8!± H W2«) 











(54) tftmnzm mftmzunttfmzn-Ai-ue^^tb^m^ 



(57) [S»] 

m-th zjmimizx ->x t> . swAtto^nz n - a 

ft, F e A 1 3#«lf -ft^ftO l HXtt2«*»4.«r6-& 
&*£:frU Al : 0.0 0 5-3 0.0^*%, Mg : 
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(2) 

1 

[M^l] FeaAh^W^i, FeAhi 
1 : 0.0 0 5-3 0.0®*%, Mg : 0.5-10.0 

st*% , m&tm'g.mz z n cnms.* t o#> -> # « #r 

-A 1 -Mgl^-Jlifl. 
[ 2 ] it^m^Z F e - Z n ^^Ji^-fb^l 

at^/x«4F e - z n - a i mt&mt$Mt$tsm% 

m 1 iS«fcO$fiiZ n - A 1 -MgjR^ft-j »Mtt. 10 
[§f*Jf3] *>o£«#SCNi : 0. 0 0 5-2. 
0«*%, Cu : 0. 0 0 5-1. 09M%, Co : 
0. 0 0 5-1. 0fl*%. Mn : 0. 0 0 5-1 . 0 
St*%, Cr : 0. 0 0 5-1. 0«*%, Mo : 0. 
005-1. 0K*%, V: 0. 005-1. OK* 
%. W: 0. 005-1. 0Jt*%<Dli|lX«428iilb 

[ff:RJS4] #i->%mtfWZ0. 00 5-0. 5Kfi 
%<OCa, Na, Li, K, Sr, Ba, Be, Y, Z 20 
r, $-yx A *?/U01§X{±2«ULt£M?«:£JSl 
-3Mtt*Hciemo?SMZ n-Al-M g*£&J6-3# 

[I9*fl5] ft-^JftfHtrTi : 0. 0 0 1-0. 
1«*%, B:0. 001-0. 0 4 5«*%<01«X 

« 2S5r^tfii«« i -4 mxmztmnmmz n - a 

[■WW 6] *>o*l*«J5fcS i : 0. 005-2. 

on&xzistim*® i^ntimmmmz n - a 

l-Mg|Mf)oli». 30 

Jtfcifc, fiOFejAUaMBHI^ft. F e A 1 3& 
JURHteft. Fe-ZnMSISft^i, Fe-Zn- 

a i mMtiteW) i mxi* 2 -> § l 

T ^ * ISM 1 - 6 mxMZiffimM Z n - A l -M 

[^wpffl&l&HJ!] 
[0001] 

•lttt««lft->*JStiiait4*i»fc:J:^TIMttt(c 40 
(WlfcSHfto # Jft^£3 flfcSHZ n-Al-Mg 

[0002] 

iimmm mm. ±*. an. aaflwwtfKMK* 

fiJf^W^HW. ftoSJBCA 1 £5 5ff*%& 
JoLfc»->*«»rfcHWTttfflS<iTV^. 5 511% 50 
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6oorggfc±#$-£6,rfca i #g&;: : 5:&. L*»U 

<» 5 5 % A 1 - Z niOo #«|«^ffl^$lJ*<J*«jD*) 

[00 0 3] ubiZi&ffli. *>-»&«c£*ft.4Al-£ 

IQR, 5®*%gjgOA 1 £#tf#>-?#«t4, 4 
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5 % A 1 ft -> § {4 . ffifSft -> * fcfltt tTftflfcttfctt 
t *t t> coco, s+*pisj*>.x yfty^7 y -\m<rm 

[0004] 

HSfflaWIRft L J: di: ■*■*■!«] fc-6T\ 

<4, j§siaro i J6o#ii^^*coA i , Mg*aan?* 

0-226865-t^tt, «§B¥1 0-306357^ 
>kW?X"®itUz. fto#/»4. Al/Zn/ZmM 

g=7c^fia»ov h v 7;^kma i fflxiiMA 
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ft. ¥ffl*«W*tttt*», ajR«tt*a«»«BWBBe 
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ljuOT£®*9. ££l£W<j£*3tf*£fc*«?* 

BtZn-Al-Mg $£&ft i * *C0*T+#&»lfW« 
fcfeftfcVtt&tffaSfU JliiftfcJ:->TttW*tt*>J* 

[0006] 

n-A 1 -Mg%&&bb->%Mb<7)9miZF ezA ls& 

wnte&wtF e a 1 3&mmt-&toz-kti'&&m'ft 

^aBtafci^T tMeTfi&r, 5 5%a 1 -z 
*iw*«»r4aifAtt*fcoiSBiizn-A 1 -m s 

[0007] *9MK>flHftZ n - A 1 -Mgl^fti 
§Si««4. *»BW*JMW*fcy>. FeiAUAHIBJ 
{k-^t) , F e A 1 3 ^JBI^fk^ilcO l SXJ4 2 »*» 
S^lSr^U, Al : 0.0 0 5-3 0.0fCft%, M 
g : 0. 5-1 0 . 0fi*%, S»A««fmiCZ ntfXHM 
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3 

Stf/XliF e - Z n - A 1 MfflMtt,-&fa&1itsZ b 
tfX'Zh. *>o#Jfte, ^AWOBaafcAOa*, Fe 
iAlsAfllBHC^M, FeA la^Jg^-fb-^J, Fe- 
Z n XftHRHteft. F e - Z n - A l ft#AJMfcgft 

[0 0 08] ftoSJfli, SfcNi : 0. 005-2. 
0®*%, Cu : 0. 0 0 5-1. 0|t*%, Co : 
0. 0 0 5—1. 0ltl%, Mn:0. 00 5 — 1. 0 
S»%, Cr : 0. 005-1. 0W&%. Mo : 0. 
005-1. 0MM%, V: 0. 005-1. 0SJ1 10 

%, w: o. 005-1. o^m%nimxu2ma 

± % 0. 005-0. 5g*%?)Ca, Na, Li. 
K, Sr, Ba, Be, Y, Zr, S •y^jL^/UOl 
«Xli2«2UL Ti : 0. 0 01-0. 1|«%, 
B:0. 001-0. 0 4 5&I%m«Xf2:28. A 
tf/XJiSi : 0. 0 0 5-2. 0®*%£^t^i:tf 

•ess. 

[0009] 

[fftB] *«KHfc«-ofcjfflllZn-A 1 -Mgl^iA 

£Jf <7)ffij£#A 1 : 0.005-30. 20 

om%, Ms ■. o. 5-1 o.o@*%. m&tfmm 

iZZntftfeZtl. FetAlB&KRHt^ft. F e A 1 
i&MMteW> 1 «Xtt2«a»fc$r4£A*;W«>o £ 
JI/TJftlH?>#fflK£)£ LT^*.»KZn-Al-M 
g^&b-^T'te. Fez AH, FeAH^O&K 

IBHl:•&«fc«i:^^^H»L^:^^Mg^i«H«<>->*J■fc: 

[0010] rnrnub o £ &mco5z£wm t x-nmrn^ 
<%&ztn. ®®.#>~>zmM%zm%imz&*)&A, 
z-mmtb mmwb ->*?4> izim l , 

t*»t,. M S m&co±mzx^mmTUz 
&&j§fflmtfHffl&)&e%sii,z htz -> xmmmx\vm. 
®VLmzm$zti&ztfrt>. £ik®<r)£j8. ■ ashm 

MZtlZ. ZCOXoizmmZn-Al-Ms^^Hb-o 

*, Mtt<nm%^m*fo%m/Tvmwm\iz 
Mz®m±tfh-mtfte<. ^-y^m^comm^mt 50 



#gB2 0 0 2-3 32 555 
4 

[00 11] 

[Utt^nt] *bizmi,zii£tL2>Mgte. m>x%m. 

tt«03SV^Mgt-WZn^)K^^!i*Pt^->-Cy>-5#Ji<?) 
SES-fr*. B»fc, Mg£&4&^ffi$S#>o£8lttT- 

0. 5**%J3Lh»Mg*irawt«r , 3. l 

0. ow/oximth, *>->%m*<r>* 1 » % 

Mgfc£CZnJ!^£j«ttfcK»)&**u Mgt|i|« 

*a<"t*. JEfc. AlOHUtt, Zn-AliMMfc£ 
J«ftfe»Jfi-f*. Z n -A 1 m-k£miA±. ffitf>T£ 

h. Zeoio^mi. 0. 0 0 Mtt%£U:0A 1 * 

[0012] fto S ■/T«B«0#fflCli, F e 2 A 1 5 
£fflSHfc£fll, F e A 1 s&MSM&ftO 1 SXJi 28 
*»fei5ri^i3W4lS LTV>* . F e 2 A 1 sAKRHte 
!^F e A 1 silfflHtefttt, Z n £@jgLTfc 0 . 
Fe-ZnjfeMBHfli^*, Fe-Zn-A 1 SfcHMf 
ft^***t»ifct*«. FetAlBAUIBfl:^*, F 
e A 1 s^MBHb-^litt. 3EttM>-a *«WJC±«LTV» 

iFe-z n%&m{t&totzmixm&mzmix 
43 0, Wf^jas-cA 1 y -y^KA&siftfc&js-*-*. 

i: ->ximzmit:M-k&tfmzti?> z t mm^ii 

X^&fiK FeiAH&HISHfc&tiJ, FeAls^Kia 
ft^flKOWARCKJ: oT^-fl. A 1 V -y1~(D®&£. 

smii>. Tfr$-*rj*ib'>zx'*-t>ii&m%Aim 

[0013] «M(ZPe -Zn%&Mfflfk&®, F e 

-z n-A 1 ayMWft^w^s^rv^r t», a i y 

*«**A0a>USHBB^. F e 2 A 1 B^MS-ft-^J. F 
eAls^HISHt^ft. Fe-Zn3RAHBHk^*, F 

e - z n - a 1 mmnte&mwfa zmiz#wi 
mmx-i>. m&m>izm*M%%Mi.%< , ®^b^ 

[0014] WAttOAff**A«t»jRS**±T 

»->SJS*4 5 0~5 7 0X:tfMMB«fc:IMW6i 
k^LK ^*»T*t, 4 7 0-5 7 0 , COi&8$£ 
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(4) 

5 

5o~5 7ox*oa««-ca^j^*»au 
cnimxmtfm.-this&tfhh. zoxo^m. it 
wm&cffimmzmi, < fa uc*> o 

S*l4. 

[0015] A 1 , Z nl^^&jfcfr**')-? 
4*4 HWMMfeWSfclfiLtU MSStHAtt. £ 
BtfMil. fto#*oBUS%Hl^*<H^*. £k* 
(£. Ni, Cu, Co, Mn, Cr, Mo, V, WOl 

5 . tt£SHa^^4Bft£U:. Ni, c u , Co, M 
n, Cr, Mo, V, W£0. 0 0 5M&%&±m\St 

£*£ J: &fm&&T&Vft®£M<»$1kZm< Zblz 
&4tf>T\ Wl/NUJRfcNi : 2. OMM.%, Cu : 
1 . 0fO%. Co.: 1 . 0HM%, M n : 1 . 0M& 
%, Cr : 1. 0m&%, Mo : 1. 0«i%, V : 
1. 0JO%, W: 1. OfttXKRjrfS. 20 
[0016]Ca, Na, Li, K, Sr, Ba, B 
e, Y, Zr, S-y>-a^^^<7)iaX(i2aUU:Sr^ 
JlTf 4 k . tto # »0*ffltc4jW* M gXKft&Mtt 

v>4M g^bftJK(c3S** 5 iD^4 £ k fc J; 

imtchitf. mmtoJitfmm^ca, Na, 

Li, K, Sr. Ba, Be, Y, Zr, S-y^a;*:? 
>vm*mwtZ> Z k fc J: 9JVM3*i« . IM^ijqi 30 
#J&tf *Sfflfl«?)&#KR«-rC a , Na, Li, K, 
Sr, Ba, Be, Y, Zr. $ -y^a^/KOfWH 

ItilAO. 0 0 5**%UJb-Ci»t!fir4*<. 0. 
5®*%TfcW-f4. 

[00 17] Zn. MgSr^tf^->#l^i|-r4k^ 
ZniiMgifflAlfZntMgffijWyB-f***. ZnnM 

*Mtfc$fcStf4-Hfc*4. H££ii. ZnnMg 



#132 002-3 3255 5 
6 

2ta<0ffi5feW : 5:)SA-C'^-r4if^^!Bs*^H-CS)4 

m&oT i st^/xti b -> % mizmim? 4 k * 

B»HR. ■tAttfcWWteafirtZ nnM g 2 ffi(0^ 
jWWWSft*. Ti, BOSsflDfcJ:-^ *>-9&JitUI 
frf4 Z n -M g jteMRMte4b*XJ(tt£ ZmMg 
-C&4. ZniiMgzfflcO^fi, 0. 00 

0. lMM.%imihTi^O. 045MM%imi^> 
B£SW4k, tb-oZMWzTi -A 1^, Ti-B 

A 1 -B£e*>tfitift0<£j& • «*L> th^tmz 

ma ( 77 ) t^«3&^^t j H-< &4 . 

[00 18] Si&sflnli. FezAls&mmt&fa, F 
mn&s. ■ ti&l&fflrc&h. ifc* F e 2 A 1 

RHte% , f e a 1 3 *mM&4Htt> -> * m<v&mz 

*U ^k»SfL4*Bfl^Plg^4*WJ§tl4. 
i d&$IMi0 . 0 0 5«i%£U:WS i asaircft^ 
4#>\ 2. 0®*%$-a^43fifJfiOSi«:^Jirf4k 
SUA -5 £ H nx*% t *t < % 4 ♦ 
[00 19] 

5 0-5 5 0'C) «i&g3*£3 0~3 0 0#?ai»L. 
*>-j&tf*ft&«4 5 0-4 7 0 g/m«««Hfc*lt-3 

mmi. JIS Z23 7 l{c&5£$*VO>4<g*« 
•KHfcftU:. £*Wf?£ 1 0 0BfflNIKLfc&. K 

Lfcftfr*8lfi^4l*i»9 1 - 2 7 fi. «!3lW)ffil8«) 
o#fp <Klfc##2 8 ) *Zn-5XA (K 
l*#^2 9) fcJtKLTBAttfcWi-CVVfc. S 

1, Ti, B$rJ6-o§l(cgs!lDLTi>WAtt* ? ffiT-r4 

[0020] 
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31 : K^$ff«<iftj£i:SSrtf0 
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8 



No. 












I 


n 


11 




Zn 


Al 


Mg 




(g/V«i$) 


1 


O 




- 


- 


ft 


6.1 


3.0 




0.014 


2 


- 


o 


- 


- 


ft 


6.1 


3.0 




0.015 


3 


o 


0 


- 


- 


ft 


6.1 


3.0 




0.018 


4 


0 


o 


- 


- 


ft 


6.1 


3.0 


Si:0.02 


0.017 


6 


o 


o 


- 


- 


ft 


6.1 


8.0 


1*0.02, B'0.01 


0.016 


6 


o 


o 


o 


- 


a 


6.1 


3.0 




0.012 


7 


o 


o 


o 


- 


ft 


6.1 


3.0 


Si:0.02 


0.014 


8 


o 


o 


o 


- 


ft 


6.1 


8.0 


Ti:0.02,B:0.01 


0,013 


9 


o 


o 


o 


0 


m 


6.1 


3.0 




0.016 


10 


o 


- 


- 


- 


« 


11.6 


3.1 




0.011 


11 


- 


o 


- 


- 


ft 


11.6 


8.1 




0.012 


12 


o 


o 


- 


- 


a 


11.6 


3.1 




0.011 


13 


o 


o 


- 


- 


ft 


11.6 


3.1 


8i:0.3 


0.012 


14 


o 


o 


- 


- 


ft 


11.6 


3.1 


1*0.02,8:0.01 


0.011 


15 


o 


o 


o 


- 


ft 


11.6 


3.1 




0.013 


16 


o 


o 


o 


- 


ft 


11.6 


3.1 


Sitt.S 


0.013 


17 


o 


o 


o 


- 


ft 


11.6 


3.1 


1*0.02,3:0.01 


0.012 


18 


o 


o 


o 


o 


ft 


11.6 


8.1 




0.015 


19 


- 


o 


- 


- 


ft 


0.8 


2.8 




0.034 


20 


- 


o 


o 


- 


ft 


0.8 


2.8 




0.032 


21 




o 


o 


0 


ft 


0.8 


2.8 




0.038 


22 




o 




o 


ft 


0.8 


2.8 




0.036 


23 


o 








ft 


27 


8.5 


6i:i.6 


0.011 


24 




o 






ft 


27 


8.5 


BULB 


0.012 


25 


o 


o 






ft 


27 


8.6 


Si:l.6 


0.011 


26 


o 


o 


o 




ft 


27 


3.6 


Si:i.5 


0.014 


27 


o 


o 


o 


o 


ft 


27 


3.6 


Si:i.6 


0.012 


28 








0 


ft 


0.002 




Pbtf.B 


1.1 


29 


o 


o 






ft 


5.1 






0.12 



6&fl®«t£ft6ttIUFeAl,4j;M'n:#». nttFe^&JBWft^*. I 
« Pe-Zn-Al *#&g<t£fc. Mi Fe-Zn «£JIHfl:frtt*fli-r 



[002 1] 

i mmz^mmmmz n-Ai -Mgi^-j 
mhtifc&ib-o £ mmz^x , mtmitmt&xm 

1 6 0TTC2 04HS*Wt*i t fc J: 0«ttR 

mo umcDwmm&uz. wmnmmizmmz 

mt&S yl-ZWdk. (3 5TI. 5%Na 

C 1 ) 2&rm-*&& (6 0'C. 3 0%RH) 4B*0^1 
^(50-0. 9 5%RH) ItifiSKrmis-yJtlVm-kU,* 



loo 22] mm$k$mm2frt>w$>fr%xoiz. 
40 -ttmm^ i ~4 2 tfcfcoffiis*)-? s a ( see* 

^■4 3) ^Zn-5%Aiy>o^f q (IS)gJ#^4 4) fc 

imimt&mz&tix^ti. wm&mt. n i , c 

u, Co, Mn, Cr, Mo, V. W$-^^rV^-o# 

J? m#0 . 4 mmElTfc'hS < , ft**>3BB*> 
(IS®##4 3 ) n- 5%A 1 #>o£ 0 a D (Sfi 
H&#^4 4) JrOfgiVOtf:. 
[0023] 
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9 



No. 




A^l «*%> 




(mm) 


i 


n 


IK 


If 


Zn 


Al 






1 




/"V 






aft 


6.1 


3.0 


XT j */\ no 


0.014 


0.4 


2 


U 


\J 






a* 


6.1 


3.0 


Cu ; 0.02 


0.018 


0.4 


8 




vj 






fit 


6.1 


H.u 


Co-0.02 


0.015 


0.4 


4 










■A 


O-l 


d.U 


Vfn'A AO 


0.016 


0.4 


5 


U 


U 








6.1 


O A 


Cr 41.02 


0.014 


0.4 


6 


r\ 








A 


£ 1 
O.J. 


u.U 




0.014 


0.4 


7 


o 


O 








6.1 


3.0 


V0.02 


0.015 


0.4 


8 


o 


o 






a 


6.1 


3.0 


W:0.02 


0.015 


0.4 


9 


o 


o 








6.1 


3.0 


Si:0.02,Ni:0.02 


0.015 


0.4 


10 


o 


o 






a 


6.1 


3.0 


Si:0.02,Cu:0.01 


0.014 


0.4 


11 


o 


o 








6.1 


3.0 


Si:0.02 f Co:0.01 


0.013 


0.4 


12 


o 


0 








6.1 


3.0 


TL:0.02,B-0.01.Ni:0.02 


0.015 


0.4 


13 


o 


o 






a 


6.1 


3.0 


Ti:0.02,B : 0.01,Mn:0.01 


0.016 


0.4 


14 


o 


o 






a 


6.1 


3.0 


Ti:0.023 : 0.01,Cr«.01 


0.015 


0.4 


15 


o 


o 


o 




a 


7.2 


8.5 


Ni:0.2 


0.014 


0.3 | 



No. 








(mm) 


i 


n 


m 


IV 


Zn 


Al 


Mg 




16 


o 


o 


o 




a 


7.2 


3.5 


Cu'0.2 


0.013 


0.4 


17 


o 


o 


o 




a 


7.2 


3.6 


Co:0.2 


0.016 


0.3 


18 


o 


o 


o 




a 


7.2 


3.5 


Mn:0.2 


0.014 


0.4 


19 


o 


o 


o 




a 


7.2 


3.5 


Cr:0.2 


0.015 


0.3 


20 


o 


o 


0 




a 


6.1 


3.0 


M04.2 


0.015 


0.4 


21 


o 


o 


o 




a 


6,1 


3.0 


V:0.2 


0.014 


0.4 


22 


o 


o 


o 




a 


6.1 


3.0 


W::0.2 


0.016 


0.4 


23 


o 


o 


o 




a 


7.2 


3.5 


8i:0.04,Ni:0.4 


0.014 


0.3 


24 


o 


o 


o 




a 


7.2 


3.5 


Si:0.05,Cu:0.05 


0.016 


0.4 


25 


o 


o 


o 




a 


7.2 


3.5 


Si:0.05,Co:0.16 


0.018 


0.4 


26 


o 


o 


0 




a 


6.1 


3.0 


li:0.02.B:0.01.Ni:0.6 


0.016 


0.4 ! 


27 


o 


o 


o 




a 


6.1 


3.0 


Ti:0.02,B : 0.01,Mn:0.6 


0.015 


0,3 


28 


o 


o 


o 




a 


6.1 


3.0 


Ti:0.02 t B:0.01,Cr:0.5 


0.014 


0.3 


29 


o 








a 


11.9 


3.1 


Ni:0.2 


0.011 


0.4 


80 




o 






a 


11.9 


3.1 


Cu:0.7 


0.012 


0.3 
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No. 






so * 










I 


n 


hi 




Zn 


Al 


Mg 






<mm) 


31 


0 


0 


- 


— 


ft 


11.9 


8.1 


CtfO.6 


0.011 


0.8 


82 


O 


o 


- 


— 


a 


11.9 


3.1 


Srt>.3,MD:0.3 


0.012 


0.8 


S3 


o 


o 


- 


- 


ft 


11.9 


8.1 


Ti:0.02 t B : 0.01 r Cr:0.4 


0.011 


0.3 


84 


- 


o 


- 


- 


ft 


0.8 


2.6 


Ni:0.01 


0.033 


0.4 


85 


— 


o 


- 


o 


ft 


0.8 


2.8 


Cu:0.04 


0.033 


0.4 


36 




o 


o 


o 




0.8 


2.8 


Go:0.02 


0.036 


0.4 


37 




o 




o 




0.8 


2.8 


Mn:0.06 


0.034 


0.4 


38 


o 








ft 


27 


3.6 


Si:l.5,Cr:0.O7 


0.013 


0.4 


39 




o 








27 


3.5 


Si:i.5,Ni:0.015 


0.011 


0.4 


40 


o 


0 








27 


8.5 


Si:i.5,Cu:0.025 


0.012 


0.4 


41 


o 


o 


o 






27 


3.5 


Si:l.5,Co:0.04 


0.014 


0.4 


42 


o 


o 


o 


o 




27 ; 


3.5 


Si:i.6,Mn:0.03 


0.013 


0.4 


43 








o 


ft 


0.Q02 




Pb:0.8 


1.1 


1.6 


44 


o 


o 








5.1 






0.12 


0.9 



6&»©«fiSfc£*IttFeM s £jBIHHfc<Mil. nttFejAl,&filHHfc&&. Dltt Fe-Zn-Al *#&IHt6 



COO 24] 

[W!3]Ao**ffljfcWfir4£i:*fcS, X 



1 fcttK(c£4J|&lftntZ n-A 1 -Mg^fti 
[0025] f!30iH6lS«fc*&*i.S.l:3K:, 30 



* K*9 1 - 3 6 14, tt*e>3ffitf> -> * ft ( t£ifc#-5§- 3 
7) *Zn-5%Al«>o#ft (i«BS#38) fcffitt 
LlMMtttCflttlT^fc. gfttttli, Ca, Na, L 
i, K, Sr. Ba, Be, Y, Zr, 5 -y jol^A- 

^©UTte, Ca, Na, Li, K, Sr, Ba, B 
e, Y, Zr, Syi'a^^fc'&t&VVb-^JI (IS 

®#^3 9~4 2) tztmixm&mmztif. & 

ff$rMBtttt*Sl/0>fc. 
[0026] 



No. 








i $JBV 


«*%> 






i 


i 


HI 


N 


Zn 


Al 


Mg 




1 


d 


o 






ft 


6.1 


3.0 


Ca:0.01 


0.013 


o 


2 


o 


o 






ft 


6.1 


3.0 


$ y */H0.01 


0.014 


o 


8 


0 


o 






ft 


6.1 


3.0 


y:o.oi 


0.014 


o 


4 


0 


o 






ft 


6.1 


3.0 


K0.01 


0.015 


o 


5 


o 


0 






ft 


6.1 


3.0 


Sr:0.01 


0.014 


0 


6 


o 


0 






ft 


6.1 


3.0 


Si:0.02,Ba:0.01 


0.014 


0 


7 


o 


o 






ft 


6.1 


3.0 


Si:0.02,Be:0.01 


0.015 


0 


8 


o 


o 






ft 


6.1 


3.0 


Si:0.02,Y0.01 


0.013 


o 


9 


o 


o 






ft 


6.1 


3.0 


Ti:0.02 t B:O.Ol,Na:0.01 


0.014 


o 


10 


d 


o 






ft 


6.1 


3.0 


, R:0.02 t B : 0.01.Zr:0.01 


0.016 


o 


11 


o 


o 






ft 


6.1 


3.0 


TCO.O^B-O.Ol^rUOl 


0.016 


0 


12 


o 


o 


o 




ft 


7.2 


8.5 


Zr:0.2 


0.014 


0 


13 


o 


o 


o 




ft 


7.2 


9.5 


5 y i/zLM */W0.2 


0.014 


o 


14 


o 


o 


o 




ft 


7.2 


3.6 


Na:0.2 


0.016 


o 


15 


o 


0 


o 




ft 


7.2 


3.5 


V0.2 


0.013 


o 
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No. 










(***> 


(g/mV^) 




I 


n 


hi 




Zn 


Al 


Mg 




16 


O 


o 


o 





s 


7.2 


3.5 


Be4.2 


0.016 


O 


17 


O 


o 


o 


— 


ft 


7.2 


3.6 


8i:0.04,Ca:0.4 


0.013 


o 


18 


o 


o 


o 


_ 


ft 


7.2 


3.6 


Stfh06,Na:0.2 


0.015 


o 


19 


o 


o 


o 


_ 


ft 


7.2 


3.5 


Si:0.06,Ii:0.2 


0.014 


o 


20 


o 


o 


o 






6.1 


8.0 


Ti:0.02,B : 0.01,K:0.4 


0.015 


o 


21 


o 


o 


o 


- 




6.1 


3.0 


Ti:0.02 # B : 0.01,Sr:0.4 


0.016 


o 


22 


o 


o 


o 




a 


6.1 


3.0 


1*0.02,8:0.01^:0.3 


0.016 


o 


28 


o 








ft 


11.9 


3.1 


Na=0.2 


0.011 


o 


24 




o 






ft 


11.9 


3.1 


Ca:0.3 


0.011 


o 


25 


0 


o 






ft 


11.9 


3.1 


Sr:0.4 


0.011 


o 


26 


0 


o 






ft 


11.9 


3.1 


Si'-0.3,Zr:0.3 


0.011 


o 


27 


0 


o 






ft 


11.9 


3.1 


Ti:0.02,B : 0.01,Li:0.4 


0.012 


o 


28 




o 






ft 


0.8 


2.8 


Na=0.007 


0.034 


o 


29 




o 


o 




ft 


0.8 


2.8 


Ca:0.007 


0.034 


o 


80 


0 


o 


o 


o 


ft 


0.8 


2.8 


Sr:0.008 


0.035 


o 



No. 
















I 


n 






Zn 


Al 


Mg 




<g/mV8» 


31 




o 




o 


ft 


0.8 


2.8 


Zr:0.006 


0.033 


o 


32 


O 








ft 


27 


3.5 
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